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Deforestation in Vietnam is among the most serious in the world, with many causes but the main reason is not seeing the importance of the forestry sector. Authorities seem to be "crazy loving" the GDP indicator, so it seems that everything is compared to GDP; If the ratio of a certain industry in GDP is low, it seems that the industry is not important enough! This study tries an attempt to estimate distribution of forestry to economy and environmental. This study uses an input -output system to highlight the importance of the forestry sector not only to the environment but also to the economy. The results from this analysis show that about 90% of the forest products are used for intermediate consumptions (for production) and only 10% for final uses, especially timber products. The imported value of the forest sector accounted for 43.76%, implying a need to change the plantation structure to increase the high value of timber from long rotation plantation forest to meet domestic and export demands. Researching also shows that in order to increase the value of timber exports, particular attention should be paid to the structure of the plantation forest towards converting to long rotation plantation forest. In term of environmet, the results show the role of afforestation in reducing emission. Moreover, the production of timber and wood processing sector also stimulates the planting and tending sector. Therefore, encouraging these sectors will spill over reducing emission.
LITERATURE REVIEWS
In the 1930s, the general theory of Keynes.J.M was introduced to explain the phenomenon of crisis and economic recession of the world in these years. That changed the perception of economists of the time that they used only the notion of national income as the only economic measure of a nation (Keynes, 1931) . Based on the general theory and economic schema of Francois Quesnay, in 1941 Wassily Leontief introduced the Input-Output model (IO) . He published this model in the famous study "Structure of the US economy" (Leontief, 1941) . The IO table is the model that reflects the picture of whole production activity of the economy. It reflects crosssectoral/inter-regional relationships in the production and use of products for final consumption, asset accumulation, and the export of goods and services across the economy. In addition, the IO table shows how much of the product of the other sector / region is needed to produce the final product of an industry/region and how much of that product/sector is produced by the industry/region. This allows the analysis of relationships, the assessment of production efficiency and the calculation of other comprehensive indicators for macroeconomic management, economic analysis and forecasting. Input-output techniques is a deeper analysis being carried out to study and quantify direct and indirect as well as induced impact of forestry sector and its main components, in the economy as a whole and by various activities and sectors of the national economy. Rohanabt (2008) showed that the IO model is widely used in the study of economic structural changes for several reasons. First, an IO table provides a comprehensive and consistent statistical account of an economy by taking into account the most important economic transactions (or direct input coefficients), which generally cannot be obtained from a national statistical book in most countries, especially in developing ones. Second, an IO table explicitly accounts for the interdependence of different economic activities by incorporating the size and composition of the various industries' mutual input demands (measured by interdependent coefficients or the Leontief inverse), which enable us to incorporate both direct and indirect industrial interrelations into the analysis.
Third, as the comparison takes two or more snapshots of the economy at different moments to analyze the changes over a period of time, it exploits most of the advantages of the IO framework and avoids the static nature of the method. Finally, the fourth, within the IO framework, it is possible to decompose the structure changes into different components, such as final demand, import substitution, export expansion, and technological change.
According to Baumol and Gomory (1994) Input-output analysis becomes indispensable for rational policy formulation where two conditions hold: (1) inputs, as well as outputs, enter society's objective function directly (as in the case of employment, limited energy resources or pollution): and (2) where the economy in question is open, so that macroeconomic policy is largely powerless to increase employment or to influence the use of other inputs.
Input-output analysis has contributions to assess the consistency of sectoral output targets, driven by desired growth in final demands, with the expected resource availability (Tanaka, 2011) . Through IO table of some period managers, executives of the economy, researchers and many users can see how the manufacturing technology of the economy changes; the quality of economic growth of each period; and recognizes the role of economic sectors in the sense of promoting the development of industries through their downstream and backward linkages (Vietjnam General Statistics, 2015) . Sofilda and Hamzah (2016) used Input Output table to analyze three parts regarding (1) the performance consists of contributions of input, output and final demand (2) a multiplier analysis which consists of multiplier output, multipliers household income and the multiplier employment; (3) analyzing the structure consists of a link, either linkage to the front (forward linkage) and backward linkages, and the analysis of changes in economic structure by comparing Multiplier Product Matrix (MPM). Chen et al. (2015) used the IO table to understand the state of forest resource utilization and correctly evaluating the role and function of forest resources in China economic development. The results show that demand for and input use of forest resources varies greatly across industrial sectors; the paper products and furniture manufacturing industries have the greatest direct consumption coefficient for timber use. Henderson et al. (2008) had study evaluates the importance of the forest products industry to the state's economy and the economy of five forest regions within the state established by the Mississippi Institute for Forest Inventory: north Mississippi, southeast Mississippi, southwest Mississippi, central Mississippi and the Delta. The result showed that forest product has the dynamic impact on Mississippi's economy. Ochuodho and Alavalapati (2016) applied the computable general equilibrium model in order to analyze Integrating natural capital into system of national accounts for policy analysis In Vietnam, there are also somestudies on using input-output model to analyzeandforecast the economic, which are related to the economic structure. Trinh et al. (2008) introduced the basic concepts of the importmultiplier, this research allowed us to calculate the power of dispersion on import ofall economic sectors. Trinh and Kobayashi (2011) presented an attempt to estimateair emission when changing economic structure.Besides several studies analyzing inputoutput model and economic structure in Vietnam, the IO table also used to analyze the economic structure and capital structure for a -Greener‖ economy (Tu et al., 2016) . These research analyzed Vietnam economic structure change based on Vietnam input-output table 2012 and 2016; they concluded that the structure in priority order of Vietnam should be Services, Agriculture and finally Industrial. In which, the agricultureforestry-fishery sector has a good power of dispersion, sensitivity on production, the induced impact of final demand to value added. This sector needs capital and high-quality human resources as well as policy support to be able to develop sustainably. According to FAO (2005) the contribution of the forestry sector to national economies is one dimension of sustainable forest management. In countries and regions where the contribution to national economies is high, this information can be used to gain the attention of important policymakers. It can also be used to respond to the general perception that the sector is relatively unimportant and to highlight the contribution of the sector to poverty alleviation. In addition, there are a few studies on using input -output system to analyze and measure the linkages between economic and environment as Trinh and Quoc (2017) ; Trinh and Hoa (2017) . In these studies, the authors used direct emission coefficient vector of China to estimate emission for Vietnam by sectors. By using the Vietnam input -output table in 2012, they measured the impacts of economic activities to environment.
In this study, the authors use updated IO table in 2016 and the direct emission coefficient vector of Vietnam to consider the interactions of the forestry sector not only in economics but also its impacts on the environment, especially greenhouse gas (GHG).
DATA SOURCES
The Vietnam national input -output table in 2012 and 2016 were classifed in 32 sectors and 18 sectors Appendix 1 and Appendix 2, esseciallythe forestry sector group was divided four sectors in researching on economic and aggregated two sectors in researching in GHG emission 1 . Four sectors of forestry group include Forest planting and tending products; Wood exploitation; Other forest products; harvested from the forest; and Forestry service. In the case to research on GHG emission the four sectors of forestry were aggregated in two sectors:
Forest planting and tending products and other forestry.
Data on greenhouse gas emission ratios directly by sector was collected from the Ministry of Natural
Resources and Environment (MONRE) and published in the report "The Initial Biennial Updated Report of Vietnam to The United Nations Framework Convention on Climate Change‖ (Ministry of National Resource and Environment, 2014) -Name of sectors in the input -output table in Appendix 3. However, this report only include the GHG emission data from 2010 and 2013. Thus, GHG emission for 2016 was estimated according to the formula:
Where: E present emission of GHG, i present sector i th ; tn present year n, t0 benchmark year, andtk present year k with tk>tn>t0.
Direct GHG emission coefficient according to 18 economic sectors is shown in Appendix 3.
METHODOLOGY
W. Leontief put forward the linear function's system for relationship between supply and demand of economy by sectors, solved at below:
And ∑ n iXij + Vj = Xj (2) Where: Xij present sector j used product i as input; i,j = 1….n with n is number of sectors in input-output model; Yi is final product of product i; Xi is gross output of product i (total demand of product i) and Vj is value added of sector j. The Equation 2 was present by transposed the input -output system.
Put aij = Xij/Xj and Equation 1 
The Equation 8 can be rewritten as follow:
With (I-A d ) -1 is the Leontief inverse matrix and Y d is the domestic final demand matrix, including the final products in the country, accumulated products produced in the country and exported products. The matrix X denotes the output that is induced by the elements of the final demand.
Let v be vector as value-added coefficient with vi = Vi/Xi, where, Vi is the added value of sector i and Xi is the production value of sector i. Multiply both sides of Equation 9 with vector v, we have:
Similarly, e is the direct emission coefficient matrix by sector with ej= Eij/Xj. Here, Eij is the amount of direct waste produced by sector j in the production process. Multiply both sides of Equation 9 with vector v, we have:
From these equations, we can estimate the induced impacts of factorial of final demand to output, value added and emission as follows:
Where: ÷ shows scalar division
In this research, the matrix A is divided to sub-matrices for forestry sectors group and other sectors in the economy as follow:
Matrix B also includes sub-matrices corresponding as matrix A, then we have: 
Follow Miyazawa (1976) 
For this reason, Equations 18 and 19 are multiplier and inter-industrial feedback effects, the Equation 20 and 21 are spillover effects, we can define the three constitutive elements in the above formula:
Multiplier effects. The change in the level of production is caused by the unit of final demand within an industry is the influence of internal demand upon itself for the industry, with its effect to be seen in the industrial capacity of development and self-correction. In particular, it can be expressed as (I -Arr) -1 .
Inter -industrial feedback effects. After the unit of final demand in certain industry has influenced upon others industries, this influence will in its turn produce a feedback effect upon the very industry. In particular, it can be expressed as: Brr -(I -Arr) -1 .
Spillover effects:
The spill-over effect can be defined as the sum of both direct and indirect influence of the unit of final demand in a certain industry upon the output of intensive sectors and other sectors. These effects are a singledirectional effect, reflecting the industry's impact capacity. In particular, it can be expressed as: Bsr and Brs.
From equating 8, 9 and 15 we have: And total value added that induced by final demand of sector group S is: Vr.Xrs + Vs.Xss.
Gross value added of a sector group was induced by final demand on products of them self and their products were used by other sectors. For example, gross value added of sector group R can be solved:
Vr.Xrr + Vr. Xrs
And gross value added of sector group S:
Vs.Xss + Vs. Xsr (28) quality/value wood is essential for intermediate demand of the country, especially for furniture industry. This implies a need to convert the plantation forest structure to increase the high value/qualitytimbers planted from long rotation plantation forest to meet domestic and wood processing industry. For wood extraction, the final demand accounts for only 15% and 85% for intermediate demand (wood processing industries e.g., indoor/out door furniture, paper and furniture etc.) This indicates the vital role of forest sector in inducing value added to other sectors in the economy in general and GDP in particular.
EMPIRICAL RESULTS

Economic Analysis
On the supply side, wood extraction value accounts for only 28.39% 2 reflecting the fact that the price of wood extracted products are very low while wood materials imported with very high price. The value added of the forest sector has most probably been incurred along processing and trading nodes of the forest value chain. The imported wood only has the effect on forest extraction (exploitation) but on the other subsector of the forest. Table 2 shows that power of dispersion and sensitivity indexes of four sub forest sectors. The magnitude of both indexes of Forest planting and tending products are higher than the average of forest sector: the dispersion index and sensitivity index are 0.92 and 1.55 respectively, showing this subsector has the biggest effect to other forest sub-sector and 28 remaining sectors in the economy among the four subsectors of the forest while this subsector is also quite sensitivity to the changes of other sectors in the economics and so do other sectors be as this subsector's changes. This means that if the forest plantation and tending is improved, it will have positive effects on the development of the other sectors in the economy. The wood extraction effect on domestic production is lower than that of the overall average, so does the forestry sector. It can be explained that products of wood extraction sub-sector are mainly inputs of the other sectors in the economy 3 and while the Forest planting and tending products are mainly inputs for other sub-sectors of forestry sector. The sensitivity index of the forest planting and tending subsector is higher than average (1.55) also illustrates that the products of this subsector are either inputs for itself or inputs for other subsectors of the forest sector and other sectors of the economy. All other three forest subsectors have the both power of dispersion and sensitivity indexes lower than average (on less than 1.0), this partly shows neither the forestry sector, in general, does spread very strongly effect on the others nor other economic sectors do on the forestry sector see the results in Table 2 . Table 3 shows while multiplier effects -inter-sectorial effects of forestry on the overall economy performance, are quite low, however, the spillover effects of forestry sector in general and wood extraction subsector in particular are very impressive; The irony is that the sub-groups in the forestry sector cause effects each other by themselves:
group 1: Forest planting and tending products; group 3: Other forest products; harvested from the forest; and group 4: Forestry service). results reflect the fact that products of wood extraction are main inputs for those two sectors. The positive change of wood extraction sectors towards meeting the high demands from wood processing related industries will have great contribution for the economic growth. Table 4 shows that output of the forestry sector by the factor of domestic final demand, among the other factors of the final demand (final consumption and gross capital formation), was induced the highest by export sector, while induced impact of export to output of whole economy was quite similar among three components. As accounted in the input-output table, the export of the forest sector is basically the export of timber or other non wood products collected from the forest (not including furniture and other wood processed related products).
Therefore, in order to increase the value of timber exports, particular attention should be paid to the structure of the plantation forest towards converting to long rotation plantation forest to produce high quality and value extracted wood. Table 5 shows that the forest sector has the biggest induced impact on the value added of both the forest itself, value added of the other sectors in the economy and the gross value added (GVA) beside the inventory. However, the margnitude of the impact is quite small. This results one again suggest that the final demand of the forest sector would most probably induce value added to private consumptions, none for government consumptions and export services, and quite small on fixed assest. The calculation results show that assuming the production value of afforestation increases by 10% (converted into forest cover), emissions decreased by 1.5%. The reduction is not so much because some industries as mentioned above) emit too much and tend to increase Appendix 3.
GHG Emission Analysis
Interestingly, the induced impacts of forestation are not only for that itself but also for timber extraction and wood processing (sector 2 and sector 9). It is also important that the use of timber and wood processing products stimulates the planting and tending industry, leading to increase to absorb of CO2 No. 
Backward linkages
Power of dispersion
CONCLUSIONS
The study shows the importance of the forestry sector in both economic development and environment, especially the sub-sector of planting, caring and preserving forests.
The results from this analysis show that about 90% of the forest products are used for intermediate consumptions (for production) and only 10% for final uses, especially timber products. The imported value of the forest sector accounted for 43.76%, implying a need to change the plantation structure to increase the high value of timber from long rotation plantation forest to meet domestic and export demands. Researching also shows that in order to increase the value of timber exports, particular attention should be paid to the structure of the plantation forest towards converting to long rotation plantation forest.
In term of environmet, the results show the role of afforestation in reducing emission. Moreover, the production of timber and wood processing sector also stimulates the planting and tending sector. Therefore, encouraging these sectors will spill over reducing emission.
In order for the economy to develop sustainably:
 Change the technological process of industries causing many greenhouse gas emissions to reduce emissions.
 Do not encourage processing industries with large emission factors.
 It is forbidden to destroy forests and pay attention to planting, tending and preserving forests to improve the quality of forests so that the coefficient of absorbing greenhouse wastes increases.
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